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( ) “$\nabla$ ??
(micropolar continuum)
Cosserat Timoshenko







2) : ( )
(
)






$\frac{d^{2}y_{n}}{dt^{2}}-(y_{n+1}-2y_{n}+y_{n-1})+\sin y_{n}=0$ , (1)
Sine-Gordon

















$y_{n}^{(ST)}(t)=A(\cdots, \xi_{2}, \xi_{1},1, \xi_{1}, \xi 2, \cdot. .)$ \oplus \mbox{\boldmath $\varphi$}( t), $|\xi_{1}|<1,$ $|\xi_{n}|\simeq 0(n\gg 2)$ ,
$\omega=2\sqrt{K_{2}/m}\sin(k/2)$ , $\omega>\omega_{L}\equiv 2\sqrt{K_{2}/m}$ ,
Sieveoe-Takeno [5] \supset [ Paee
[6]
Page-mode:











(chaotic breather)” Cretegny [8] 3
3(a)
0 3 $(\mathrm{b})\sim(\mathrm{d})$ 3
(b) $t_{1}=70_{\text{ }}(\mathrm{c})$ $\not\in^{\backslash }-\text{ }$






a) $\text{ }$– ( $\text{ }$– ): $(\lambda>0)$
A-mode:
$\psi_{n}^{(A)}(t)=A(\cdots, 0,\xi_{1},1, \xi_{1},0, \cdots)\exp(-i\omega t)$ , $\xi_{1}=K/\lambda A^{2},$ $\omega\simeq-\lambda A^{2}$ .
B-mode:
$\psi_{n}^{(B)}(t)=B(\cdots, 0,\xi_{2},1,1, \xi_{2},0, \cdots)\exp(-i\omega t)$ , $\xi_{1}=K/\lambda B^{2},$ $\omega\simeq-\lambda B^{2}$ .
N $= \sum_{n}|\psi_{n}|^{2}$ $A^{2}=2B^{2}$ $\mathrm{A},$ $\mathrm{B}$
$\Delta E_{AB}=E_{A}-E_{B}=-\frac{1}{2}\lambda A^{4}+\lambda B^{4}=-\frac{1}{4}\lambda A^{4}<0$ .
A $\mathrm{B}$ Peierls-Nabarro
potential barrier
b) ( ): $(\lambda<0)$
A-mode: (Sievers-Takeno mode)
$\psi_{n}^{(A)}(t)=A(\cdots, 0, -\nu_{1},1, -\nu_{1},0, \cdots)$ exp( i\mbox{\boldmath $\omega$}t), $\nu_{1}=K/|\lambda|A^{2},$ $\omega\simeq 4K+|\lambda|A^{2}$ .
B-mode: (Page mode)








$\ovalbox{\tt\small REJECT}\frac{d\psi_{n}}{dt}+K(\psi_{n+1}-2\psi_{n}+\psi_{n-1})+\frac{1}{2}\lambda|\psi_{n}|^{2}(\psi_{n+1}+\psi_{n-1})=0$ , (5)
2
A-mode:
$\psi_{n}^{(A)}(t)=A(\cdots,0,\xi_{1},1,\xi_{1},0, \cdots)$ e)q\geq (-i t), $\xi_{1}=K/\lambda A^{2},$ $\omega\simeq-2\sqrt{\lambda KA^{2}}$.
B-mode:
$\psi_{n}^{(B)}(t)=B(\cdots, 0, \xi_{2},1,1, \xi_{2},0, \cdots)$ e\psi ( t), $\xi_{2}=K/\lambda B^{2},$ $\omega\simeq-\lambda B^{2}$ .
A2=\lambda B/4K 2
$\Delta E_{AB}=E_{A}-E_{B}=4A\sqrt{K/\lambda}-2B^{2}=0$ ,
Peier -Nabmo potential banier 0
Ablowitz-Ladik
4.
‘ ’ ‘ ’
1) 2 [10] :
4 2
$\frac{d^{2}\xi_{n}}{dt^{2}}=\xi_{n+1}-2\xi_{n}+\xi_{n-1}+\alpha’\{(\xi_{n+1}-\xi_{n})^{3}-(\xi_{n}-\xi_{n-1})^{3}\}$ , ($n$ :odd), $(6-a)$
$\gamma\frac{d^{2}\xi_{n}}{dt^{2}}=\xi_{n+1}-2\xi_{n}+\xi_{n-1}+\alpha’\{(\xi_{n+1}-\xi_{n})^{3}-(\xi_{n}-\xi_{n-1})^{3}\}$ , ($n:$ even), $(6-b)$

















2) Toda [12] :
Toda
$\frac{d^{2}u_{n}}{dt^{2}}=2\exp(-u_{n})-\exp(-u_{n+1})-\exp(-u_{n-1})-\alpha u_{n}$ , (7)
D–$\vee\supset$ Toda
[13]
(i.e. $u_{n}(0)=A_{0}\cos Kn$ , i (0) $=\Omega A_{0}\sin Kn,$ $\Omega^{2}\equiv 4\sin^{2}(K/2)+\alpha$ ) (7)
( $N=256$ ) $\pi \mathrm{p}$
Toda $(\alpha=0)$
$\alpha\neq 0$ ($K$ )
$\alpha$ $A_{0}$ $K$





(a) $\alpha=0.1\text{ }(\mathrm{b})$ $\alpha=10$









(impuri defect, crack, disorder)
fl’–ffl \emptyset -- $\vee\supset$
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:1 : Frenkel-Kontorova (a) ( )
(b) ( ) (c),(d) v $=0.22$










2: (a) Sievers-Takeno (b) Page
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3 : (3) (a) $E_{n}$
$7\mathfrak{F}$ ( ) (b) $(t_{1}=70)$ (c)
$(t_{2}=3000)$ (d) $(t_{3}=6\cross 10^{5})$ (Ref.[8] )
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(a) (b) (C) (d)
4 : (a)(b)



























$\mathrm{Q}\mathrm{j}$ 02 03 0.4 $\cdot$
$.0.5.0.6\gamma^{-}$.











$\mathrm{Q}\mathrm{j}$ 02 03 04
$0.5\overline{\gamma}06$













5 : 2 (6) (a) $\tau*$
$(\gamma=0.8, \alpha’=2.0)$ (b) $n=501$ $|u_{n}|$ $E_{n}$
( : $\alpha’$ : )
22
$(\mathrm{a})$ $(\mathrm{b})$
6 : Toda $(K=\pi)$




$\frac{\alpha=10}{I\mathrm{f}\pi\pi 3\pi\pi 5\pi 3\pi 7\pi}$.
$A_{0}$
.
$\overline{8}$ $\overline{4}$ $\overline{8}$ $\overline{2}$ $\overline{8}$ $\overline{4\cdot}$ $\overline{8}$
$\pi$
$(\mathrm{C})$ 0.5 $\mathrm{O}$ $\mathrm{O}$ $\mathrm{O}$ $\cross$ $\cross$ $\cross$ $\cross$ $\cross$













1 : ($A_{0}$ : $K$ : $t=8000$ $\mathrm{O}$ :
$\cross$ : ) (a) $\alpha=\mathrm{O}\mathrm{J}$ (b) $\alpha=1$ (c) $\alpha=10$
(d) $(A_{0}=1)$
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